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Section I. Executive Summary

The Perinatal Periods of Risk approach to fetal and infant mortality (PPOR) is a method to
analyze standard vital registration records (births, infant deaths, and fetal deaths) that is based on
a prevention framework. The goal is to prioritize and target prevention and intervention efforts in
those areas where they may be most effective. Based on birth weight and age of death, the PPOR
approach partitions fetal and infant deaths into four areas that correspond to specific intervention
points in the health care continuum. These four components have different causes of death, risk
factors, and corresponding interventions.
e The “maternal health and prematurity” category corresponds to the mother’s health prior
to and between pregnancies, health behaviors, and perinatal care.
e The “maternal care” category corresponds to prenatal care, high risk obstetric care, and
the referral system.
e The “newborn care” category corresponds to perinatal management, perinatal systems,
and pediatric surgery.
e The “infant health” category consists of many environmental factors such as sleep
position, breast-feeding, injury prevention, and the prevention of infectious diseases.

The approach additionally provides an estimate of the amount of fetal and infant mortality that is
preventable (excess mortality), by comparing the feto-infant mortality rates in select population
groups to a reference group that has low mortality rates. The identification of risk factors is then
based on the population groups and categories with high excess mortality.

The data consist of births, fetal deaths, and infant deaths in Maricopa County during the period
1996 through 2000. The areas of analysis are Maricopa County, the South Phoenix area, and the
Maryvale area. Although the first phase of data analyses was presented in the 2003 Maternal and
Child Health Needs Assessment ', it is also included here to provide a complete profile. The
second phase of data analyses (identification of risk factors) is presented, along with a brief
history of the corresponding community activities to date.

A second component of the PPOR approach consists of community mobilization. Community
support and input are integral to the PPOR process. The community helps clarify the data and is
the motivating force for initiating change and sustaining these efforts. Community partners and
maternal and child health care stakeholders are identified and engaged at the beginning of the
PPOR process for collaboration and to facilitate a sustained effort to reduce mortality.
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Community Mobilization

To increase support and awareness of the PPOR process, there have been more than 600-targeted
contacts made through individual contacts and community presentations to coalitions, consortia,
institutions, community residents, providers, and elected officials. Presentation of the data
analysis results were made to the Maryvale and South Phoenix communities, the Maternal and
Child Health Advisory Group for the County Prenatal Block Grant, the Alliance for Innovations
in Health Care, as well as to other public health groups. After the presentations, community
participants discussed the feto-infant mortality findings specific to their area and identified
feasible interventions that would address the risk factors for poor birth outcomes.
Recommendations have been organized around five areas of intervention with the /t’s a Baby'’s
Life steering committee in Maryvale and the South Phoenix Healthy Start Consortium
coordinating efforts to address these priority areas:

e Socio-economic environment
Health of women prior to and between pregnancies (interconceptional)
Health of mother during pregnancy
Access to health care
Infant health (South Phoenix only)

Recommendations for interventions selected by the community groups in response to PPOR
findings include an increase in the following:

e Tobacco cessation programs

e Awareness and availability of annual medical exams for women who are not pregnant
and do not have insurance
Teen sex awareness education
Female support groups to decrease social isolation and increase resources
Programs to improve “fathering” practices
Interconceptional curricula and marketing campaigns to increase healthy behaviors
School-based pregnancy health outreach services
Awareness of why prenatal care is important and early identification of prematurity risks
Infant development education programs

The findings presented in this report provide an opportunity for community members, health and
social services providers, and policy makers to work together to develop community
interventions for improving the health of women and infants in Maricopa County.
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Key Findings

Maricopa County

Phase 1

The total feto-infant mortality rate (F-IMR) from 1996 through 2000 was 8.5 deaths (per
1,000 live births and fetal deaths).

The excess F-IMR during the period was 2.7 deaths (per 1,000 live births and fetal deaths),
suggesting that 32% of the fetal and infant deaths were potentially preventable.

The highest excess group-specific rate was “maternal care,” while the second highest rate
was “maternal health/prematurity.”

The excess F-IMR for women under the age of 20 (5.9) was more than twice the excess
rate for those women who were 20 or more years of age (2.2 deaths per 1,000 live births
and fetal deaths), although the absolute numbers of births and deaths were smaller.

o For women less than 20 years old, the highest rate was “maternal health/prematurity”

followed by “infant health.”

o For women 20 or more years of age, the highest rate was “maternal care.”
Education, a risk factor amenable to modification, showed the largest impact on feto-
infant mortality rates consistently across all areas. The excess F-IMR for women with a
high school education or less (7.1) was 18 times higher than the excess F-IMR for
women with some education beyond high school (0.38 deaths per 1,000 live births and
fetal deaths). The highest rate for those women with less education was in the “maternal
care” category.

Non-Hispanic African Americans had the highest excess F-IMR (8.2) of all race/ethnic
groups, followed by Non-Hispanic Native Americans (4.3), Hispanics (3.5), and Non-
Hispanic Whites (1 9)".

Each race/ethnicity showed a different pattern across the excess feto-infant mortality
map suggesting that programs might consider targeting these groups differently.

o African American’s highest rate was in the “maternal health/prematurity” category,

followed by the “infant health” category.

o Native American’s highest rate was in the “infant health” category, followed by the

“maternal care” category.

o For Hispanics, the “maternal health/prematurity” and “maternal care” categories were

equally high.

o White’s highest rate was in the “maternal health/prematurity” category, followed by

the “maternal care” category.

! For the remainder of this report, the term “African American” refers to non-Hispanic African Americans; “Native
American” refers to non-Hispanic Native Americans; “White” refers to non-Hispanic Whites.
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Risk factors predicting negative pregnancy outcomes were identified through logistic regression
analysis for all Maricopa County births and fetal deaths. These risk factors were used in all
smaller area analyses (i.e., Maryvale and South Phoenix). The two tables that follow identify
these general factors and the specific populations targeted for interventions in Maricopa County.

MARICOPA COUNTY: RISK FACTORS PREDICTING NEGATIVE PREGNANCY OUTCOMES

Negative Pregnancy Outcomes

Maternal Health and Prematurity

Maternal Care

Infant Health

Very Low Birth Weight
Birth

Very Low Birth Weight
Fetal or Infant Death

Higher Birth Weight Fetal
Death

Higher Birth Weight
Post-Neonatal Death (28
days to 1 Year of Age)

Mother’s education is a
high school degree or less

Mother’s education is a
high school degree or less

Mother’s education is a
high school degree or less

Mother African American

Mother African American
or Native American

Mother a teenager

Mother a teenager

Too few prenatal care
visits

Too few prenatal care
visits

Inadequate prenatal care

Too few prenatal care
visits

Smoking during pregnancy

Smoking during pregnancy

Less than 15 Ibs. weight
gain during pregnancy

Lack of social support and
SES advantages
(unmarried mother)

Previous preterm baby;
Premature or small-for-
gestational-age baby

Premature or small-for-
gestational-age baby

Multiple birth

Service level of delivery
hospital

Congenital anomalies

Fever during labor

Precipitous labor

Newborn assisted
ventilation

Cord prolapse

Maternal Diabetes

Placenta previa/abruptio

Breech/malpresentation

Cord prolapse

Note. The risk factors are not listed in order of importance. Very low birth weight is less than 1,500 grams (3.3 Ibs.)
and higher birth weight is 1,500 grams or more.
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MARICOPA COUNTY: POPULATION GROUPS WITH SIGNIFICANT RISK FACTORS TO BE

TARGETED FOR INTERVENTIONS.

Negative Pregnancy Outcomes

Maternal Health and Prematurity

Maternal Care

Infant Health

Populations

Very Low Birth
Weight Birth

Very Low Birth Weight

Fetal or Infant Death

Higher Birth Weight
Fetal Death

Higher Birth Weight
Post-Neonatal Death
(28 days to 1 Year
of Age)

Teenage
Mothers

Too few prenatal care
visits.

Less than 15 Ibs.
weight gain during
pregnancy.

Lack of social support
and SES advantages
(unmarried mother).
Premature or small-
for-gestational-age
baby.

Too few prenatal care
visits.

Mothers
with a High
School
Degree or
Less
Education

Too few prenatal care
visits.

Less than 15 Ibs.
weight gain during
pregnancy.

Lack of social support
and SES advantages
(unmarried mother).
Premature or small-
for-gestational-age
baby.

Smoking.

Too few prenatal care
visits.

Service level of delivery
hospital.

Fever during labor and
delivery.

Newborn assisted
ventilation.

Inadequate prenatal
care.

Premature or small-
for-gestational-age
baby.

African
American
Mothers

Too few prenatal care
visits.

Less than 15 Ibs.
weight gain during
pregnancy.

Lack of social support
and SES advantages
(unmarried mother).
Premature or small-
for-gestational-age
baby.

Smoking.

Too few prenatal care
visits.
Smoking

Native
American
Mothers

Inadequate prenatal
care.

Premature or small-
for-gestational-age
baby.

Maternal diabetes.

Too few prenatal care
visits.

Note. The risk factors are not listed in order of importance. Very low birth weight is less than 1,500 grams (3.3 Ibs.)
and higher birth weight is 1,500 grams or more.




Maryvale

Phase I
The total feto-infant mortality rate from 1996 through 2000 was similar to the county’s rate,
8.8 deaths per 1,000 live births and fetal deaths.
The excess feto-infant mortality rate during the period was 3.0 deaths (per 1,000 live births
and fetal deaths), suggesting that 34% of the fetal and infant deaths were potentially

preventable.
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The highest excess group-specific rate was “maternal health/prematurity,” while the second
highest rate was “maternal care.”
The excess death rate did not vary by age group (women under the age of 20 versus women
20 years of age and older) and the pattern of results for the two maps was similar.

The excess F-IMR for women with a high school education or less was 4.6, while there
was essentially no excess for women with some education beyond high school. For the lower
education group, the highest group-specific rate was in the “maternal health/prematurity”

category.

Although the overall excess F-IMR was almost identical for Hispanic (2.9) and non-
Hispanic White (2.8) women, the pattern of mortality across the prevention map
differed. Hispanic women’s highest rate was “maternal health/prematurity” and non-
Hispanic White women’s highest rate was “maternal care.”

Phase 11
The following table identifies risk factors for the targeted population in Maryvale in accordance

with the countywide predictive risk factors and the Phase I findings in Maryvale.

MARYVALE NEIGHBORHOOD POPULATIONS WITH SIGNIFICANT RISK FACTORS TO BE
TARGETED BY INTERVENTIONS.

Very Low Higher Higher Birth
. Birth . . Weight Post-
Population Very_ Low _B|rth Weight Fetal Birth Weight Neonatal Death
Weight Birth Fetal Death
or Infant (28 days to 1
Death Year of Age)
Women with a Too few prenatal care visits. Inadequate

High School
Degree or Less
Education

Less than 15 Ibs. weight gain
during pregnancy.

Lack of social support and SES
advantages (unmarried mother).
Premature or small-for-
gestational-age baby.

prenatal care.
Premature or small-
for-gestational-age
baby

Note. The risk factors are not listed in order of importance. Very low birth weight is less than 1,500 grams (3.3 Ibs.)
and higher birth weight is 1,500 grams or more. African American women in Maryvale had high excess mortality rates
but the numbers were statistically too small to examine in Phase Il analyses. Please see Maricopa County results to
target African American mothers in Maryvale.
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South Phoenix

Phase 1

e The total feto-infant mortality rate from 1996 through 2000 was 10.6 deaths (per 1,000 live
births and fetal deaths), which was higher than the county rate.

e The excess feto-infant mortality rate during the period was 4.8 deaths (per 1,000 live births
and fetal deaths), suggesting that 45% of the fetal and infant deaths were potentially
preventable.

e The highest excess group-specific rate was “maternal health/prematurity,” while the second
highest rate was “maternal care.”

e The excess death rate was higher for women 20 or more years of age (5.0) than for women
under the age of 20 (4.1), however, this finding is opposite from the expected and the sample
size was small for the younger women. For both groups, the highest rate was “maternal
health/prematurity.”

e The excess F-IMR for women with a high school education or less (6.4) was six times
higher than the excess rate for women with some education beyond high school (1.0).
For the lower education group, the highest excess group-specific rates were in the “maternal
health/prematurity” and “maternal care” categories.

e African Americans and Native Americans were analyzed as a single group in Phase I
because the numbers were small and the patterns were similar. This group had an
excess F-IMR of 7.7, which was higher than the excess F-IMR for Hispanics (4.3).

o The African/Native American women’s highest excess group-specific rate was in
“infant health.”
o Hispanic women’s highest excess rate was in “maternal health/prematurity.”

Phase 11

The table on the following page identifies risk factors for the targeted populations in the South
Phoenix area in accordance with the countywide predictive risk factors and the Phase I findings
in the area.

Phase II: Additional data for South Phoenix Only

Pregnancy Risk Assessment Monitoring System (PRAMS) data from South Phoenix show

additional risk factors for negative outcomes in this area. These data are not linked to individual

deaths and the reference group was not surveyed, so the findings cannot be used to compare the

reference group with any specific groups at risk.

e Low vitamin use

e Low breast-feeding rate

e High percentage of babies not put to sleep on their backs

e Having little social support as measured by the high percentage who did not have anyone to
lend them $50, to help if mom was ill, to talk their problems with, or to give them a ride in an
emergency.

e High rates of social stressors (moving, loss of job, domestic violence, etc.)

e High rates of specific barriers to prenatal care use (no transportation, no babysitter, no money
or insurance, etc).

e Crowded living quarters.
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SOUTH PHOENIX AREA POPULATIONS WITH SIGNIFICANT RISK FACTORS TO BE TARGETED
BY INTERVENTIONS.

Negative Pregnancy Outcomes

Maternal Health and Prematurity

Maternal Care

Infant Health

Populations

Very Low Birth Weight
Birth

Very Low Birth
Weight Fetal or
Infant Death

Higher Birth Weight
Fetal Death

Higher Birth
Weight Post-
Neonatal Death
(28 days to 1
Year of Age)

South
Phoenix
Overall

Few prenatal care visits.
Less than 15 Ibs. weight
gain during pregnancy.
Lack of social support
and SES advantages
(unmarried mother).
Premature or small-for-
gestational-age baby.

Few prenatal care
visits.

Fever during labor
and delivery.

Inadequate prenatal
care.

Maternal diabetes.
Premature or small-for-
gestational-age baby.

Teenage
mothers

Few prenatal care visits.
Less than 15 Ibs. weight
gain during pregnancy.
Lack of social support
and SES advantages
(unmarried mother).
Premature or small-for-
gestational-age baby.

Few prenatal care
visits.

Mothers 20
or more
years of age

Few prenatal care visits.
Less than 15 Ibs. weight
gain during pregnancy.
Lack of social support
and SES advantages
(unmarried mother).
Premature or small-for-
gestational-age baby.

Few prenatal care
visits.

Inadequate prenatal
care.

Maternal diabetes.
Premature or small-for-
gestational-age baby.

gain during pregnancy.
Lack of social support
and SES advantages
(unmarried mother).
Premature or small-for-
gestational-age baby.

Fever during labor
and delivery.

Mothers Few prenatal care visits. Few prenatal care Inadequate prenatal
with a high Less than 15 Ibs. weight visits. care.
school gain during pregnancy. Premature or small-for-
degree or Lack of social support gestational-age baby.
less and SES advantages

(unmarried mother).

Premature or small-for-

gestational-age baby.
Hispanic Few prenatal care visits. Few prenatal care Inadequate prenatal
Mothers Less than 15 Ibs. weight visits. care.

Maternal diabetes.
Premature or small-for-
gestational-age baby.

Note. The risk factors are not listed in order of importance. Very low birth weight is less than 1,500 grams (3.3 Ibs.)
and higher birth weight is 1,500 grams or more. African American and Native American women in South Phoenix had
high excess mortality rates but the numbers were statistically too small to examine in Phase |l analyses. Please see
Maricopa County results to target these two groups of mothers in South Phoenix.
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Section II. Perinatal Periods of Risk Overview

The Virginia G. Piper Charitable Trust provided a grant to MCDPH to partially support the use
of the Perinatal Periods of Risk (PPOR) approach in Maricopa County and the Phoenix
neighborhoods of Maryvale and South Phoenix. MCDPH, the PPOR practice collaborative, the
Healthy Mothers Healthy Babies Coalition and South Phoenix Healthy Start collaborated to
implement this project.

Perinatal Periods of Risk (PPOR) "** is a multidisciplinary approach to understanding the
complex issues contributing to fetal and infant mortality. The PPOR approach provides direction
for prioritizing and targeting prevention and intervention efforts to reduce mortality at specific
points in the health care services continuum. The approach translates natality, mortality, and
morbidity data into useful information for health workers, policy makers, and communities.
There are two equally important components to the approach: a) analyzing data to identify
intervention areas in the health care system during the perinatal time period, and b) community
mobilization to facilitate a sustained effort to reduce fetal and infant mortality.

Dr. Brian McCarthy and colleagues in the World Health Organization (WHO) and the Centers
for Disease Control and Prevention (CDC) Collaborating Center in Perinatal Care developed the
framework for PPOR and applied the approach in developing and developed countries. Research
to validate the approach in U.S. cities began in 1997 as a collaborative effort among CityMatCH,
University of Nebraska Medical Center, CDC, National March of Dimes, and the Health
Resources and Services Administration: Maternal and Child Health Bureau (HRSA/MCHB).
Maricopa County participated as one of 15 original urban areas. Based on the research results,
the data analyses and the approach to community mobilization were refined and CityMatCH is
leading the effort to disseminate the information.

There are two main components of PPOR, the data analytic component and the community
mobilization. These components proceed simultaneously, interacting with one another to build a
richer understanding of the problem and indicate possible directions for solutions. Although
much of the discussion in this document focuses on the data analysis component, community
support and input are integral to the PPOR process. The community helps clarify the data and is
the motivating force for initiating change and sustaining the efforts. Community partners,
mobilizers, and maternal and child health stakeholders are identified and engaged at the
beginning of the process for collaboration. Identifying key citizens who are already committed to
community improvement is necessary. Community mobilizers may need training on the infant
mortality issues in their community, the process of engaging others, the PPOR process, and
possibly interpreting and using data. Community mobilizers then conduct numerous one-on-one
sessions with other key stakeholders to engage support, build alliances, and educate others about
the data. The community participated by evaluating the identified risk factors and strategizing
about intervention strategies and policies.

The data analysis component has two phases. In the first phase of the data analyses, fetal and
infant mortality (feto-infant mortality) are mapped to four areas that suggest the direction for
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prevention/intervention programs, based on the age at death and birth weight of the child. The
four areas consist of maternal health and prematurity (e.g., maternal preconception health and
perinatal conditions and care), maternal care (e.g., prenatal care), newborn care (e.g., perinatal
systems), and infant health (e.g., environmental factors such as sleep position). Typically infant
mortality rates are calculated by examining only deaths following live births. In the PPOR
approach, fetal deaths with gestation of 24 or more weeks are also examined. Once the feto-
infant mortality is mapped to the prevention categories, excess mortality is determined by
comparing the mortality rates in the area to a reference group with low feto-infant mortality
rates. The amount of excess mortality in each category suggests the extent to which the feto-
infant mortality rate can be reduced. Phase II analyses attempt to ascertain potential reasons for
the excess mortality in the categories with the highest excess rates. The approach to the analysis
depends on the results of Phase I, available data on risk factors, and community information.
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Section III. Community Mobilization

Under the direction of the Family Health Partnerships program at MCDPH, there have been over
600 targeted contacts made in Maryvale and South Phoenix to develop support and awareness in
their respective communities for PPOR and maternal and child health issues. This has included
coalition/consortium meetings, one-on-one contacts, community presentations, outreach
activities, and interactions with elected officials. In May 2004, Phase II PPOR data was
presented to both of the targeted communities.

It’s a Baby’s Life project in Maryvale, South Phoenix Healthy Start (SPHS) and MCDPH

sponsored community presentations of Phase II PPOR data on May 3 (Maryvale) and 19 (South

Phoenix), 2004. Elected officials, Phoenix Councilmen Mattox and Lingner, State

Representatives Linda Lopez and Leah Landrum, agreed to be part of these important events.

About 60 community members, coalition/consortium members, and other stakeholders attended

each presentation and ensuing work sessions. Representatives from various provider offices,

government entities, social service agencies, foundations, school districts, higher education

institutions, hospitals, and community residents attended the events. Participants worked in small

groups to target the broad key areas found to contribute to local fetal/infant mortality disparities:
A Socio-economic environment

Health of women prior to and between pregnancies (interconceptional)

Health of mother during pregnancy

Access to health care

Infant health (South Phoenix only)

> > >

Potential interventions that could be effective within the specific community were identified and
prioritized based on most value and impact. Recommended interventions from each group were
presented to the full group at each presentation. At both presentations, attendees were asked to
complete commitment cards if they were ready to assist the project in lowering fetal/infant
mortality and improve birth outcomes. Forty-nine cards were completed with many of them from
community residents.

Maryvale

Over the past two years, MCDPH, the Healthy Mothers Healthy Babies Coalition, South Phoenix
Healthy Start, and various organizations and community members have joined together to
mobilize Maryvale in an effort to empower the community to take on the responsibility of
improving birth outcomes. As a result of funding received from St. Luke’s Health Initiatives and
The Virginia G. Piper Charitable Trust, MCDPH was able to create a part-time position
(Community Mobilization Manager) and recruit four Maryvale residents, who were already
active in community change efforts, to volunteer. These volunteers are referred to as community
mobilizers and have received training in MCH issues and community mobilization.
Consequently, many businesses, faith-based organizations, apartment complexes, child care
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centers, and schools have received information about PPOR, information on healthy lifestyles
and its impact on birth outcomes, and on how to access health care services.

The It’s a Baby’s Life coalition and steering committee have reviewed the intervention strategies
suggested at the Maryvale Summit. They have decided to concentrate on community
interventions that will improve women’s health before, during, and between pregnancies.
However, the steering committee also decided that they would identify potential agencies in the
community that might consider working on some of the other additional strategies generated at
the Summit. As a result of PPOR analyses, potential interventions in Maryvale include tobacco
cessation programs, getting non-pregnant women annual exams, teen sex awareness education,
various forms of community outreach to women and providers, utilizing media to raise
awareness, increasing services in the local neighborhoods, forming liaisons between providers
and the community, connecting individual women to numerous services, engaging elected
officials to encourage policy development and support, and developing female support groups.
MCDPH is providing grant writing assistance so that these interventions will be developed and
implemented by community based organizations that serve the Maryvale community.

South Phoenix

Healthy Start is a federally funded infant mortality reduction effort. South Phoenix Healthy Start
(SPHS) accepts all high risk families prenatally or postnatally, however SPHS particularly
targets African American and Native American families for perinatal health needs and socio-
economic challenges. Families are provided intensive case management and health education.
Another federally required component is to impact the health care system to improve access and
utilization of health care. This is primarily done through a large community consortium. SPHS
consortium members have proposed the following priority interventions that as a result of PPOR
data analyses:

Healthy Start Early Pregnancy Health Outreach Project to establish a school-based
pregnancy health outreach project.

“Healthy You, making Healthy Decisions, making Healthy Babies” project to increase self-
worth contributing to a woman’s ability to make healthy lifestyle and family planning decisions

Baby Arizona — A Rebirth Announcement to educate, inform, and recruit potential health plan
members and providers regarding benefits and utilization issues.

Early Intervention Healthy Start Project for Males to promote positive fatherhood practices,
provide leadership and advocacy, and educational activities in Healthy Start families.

“Baby your Baby” project to promote and support practices and resources contributing to
healthy infants throughout the community.
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In summary, the major community accomplishments in the last year include:

Over 600 targeted stakeholder contacts

Several elected officials have become actively committed to using PPOR data to make a
difference in their communities

Six representatives from the community are now leading the /t’s a Baby’s Life Coalition.
Four community residents have become well trained, empowered advocates for MCH
issues in their respective communities referred to as mobilizers

Community-based strategic planning conducted to develop project goals for the South
Phoenix Healthy Start program

Neighborhood organizations have adopted /¢’s a Baby’s Life as a community sponsored
project.

The It’s a Baby’s Life logo (portrait of a local child) is recognizable throughout the
Maryvale community.

Due to mobilizers’ community education and awareness, there has been an increase in
demand for prenatal care, therefore more low-cost prenatal care has been made available
by Maryvale Hospital and Mountain Park Health Center.

Future efforts include a post-partum bedside survey to be implemented in the Fall of 2004 by the
Alliance for Innovations in Health Care. Newly delivered mothers from Maryvale and South
Phoenix will be interviewed to gather more data on barriers to care, customer service concerns,
and disparity issues. The survey was developed by the Friendly Access program of The Lawton
and Rhea Chiles Center for Healthy Mothers and Babies, University of South Florida. The two
research questions to be answered by the Friendly Access program when implemented include:
1) Does improving customer service to pregnant women increase access to and utilization of
health services, both preventive and curative? 2) Does increasing access and utilization improve
certain health indicators? Survey results will be made available in the summer of 2005.
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Section IV. Data Analysis Component Overview

Within the data analysis component, there are two phases of analysis. The first phase identifies
populations with excess (or preventable) fetal and infant mortality in specific intervention
periods during the perinatal period. The second phase focuses on identifying risk factors
associated with those populations and intervention periods with excess mortality. A flow chart
describing the whole data analysis process and a more detailed description of the methods are
located in the methodology section (Appendix A).

Phase 1

The first phase of data analysis (Phase I) begins by calculating fetal and infant mortality (feto-
infant mortality) . Typically, infant mortality rates are calculated by examining only deaths
following live births; however, fetal deaths with a gestation of 24 or more weeks (six months)
and a birth weight greater than 500 grams (1.1 Ibs.) are also included in the PPOR approach.
Therefore, the data do not include spontaneous and induced abortions. The data include linked
birth and death certificate data in the county for the combined years of 1996 through 2000. The
overall feto-infant mortality rate is mapped to (parceled into) four categories (“maternal
health/prematurity”, “maternal care”, “newborn care”, and “infant health”), based on the age at
death and birth weight of the child. Figure IV-1 shows the map of feto-infant mortality. The age
at death is categorized into three groups: a) fetal deaths are those deaths that occur between 24
weeks gestation and birth, b) neonatal deaths are those deaths that occur between birth and the
first 28 days of life, and c) post-neonatal deaths occur between 28 days of life and one year of
life. Birth weight is categorized into very low birth weight births (500-1499 grams/1.1-3.3 1bs)
and all other births (1,500 grams/3.3 1bs or more) that includes low birth weight, healthy birth
weight, and high birth weights.

Figure IV-1. Map of Feto-Infant Mortality

Age at Death
Post-
Fetal Neonatal neonatal
500-1,499 grams Maternal Health/

1.1-3.3 Ibs. Prematurity

Infant
Health

Newborn
Care

WSoM yHIg

1,500+ grams Maternal
3.3+ Ibs. Care

All of the very low birth weight deaths are categorized into the “maternal health and
prematurity” group. Fetal deaths with a birth weight of 1,500 grams or more fall into the
“maternal care” group. The “newborn care” group consists of neonatal deaths with a birth weight
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of 1,500 grams or more. Finally, the “infant health” group consists of post-neonatal deaths with a
birth weight of 1,500 grams or more.

The labels for each category within the map suggest the area to focus on for prevention or
intervention efforts. In Figure IV-2 each category in the map is shown connected to areas that
may be considered for preventive action. If, for example, there is a high mortality rate in the
“maternal health/prematurity” category, then interventions may need to focus on the mother’s
health prior to conception, the mother’s overall health behaviors (e.g., smoking or pregnancy
intendedness), or perinatal care. Alternatively, a high mortality rate in the “infant health”
category would suggest interventions that focus on the babies sleep position to reduce SIDS, the
benefits of breast-feeding, access to medical homes, or preventing infectious diseases and
injuries.

Figure IV-2. Map Connections to Action

Preventable Risk Factors &

Death Category Potential Intervention Areas

Prenatal Care

Mz(ljternal "D:} Referral System
are High Risk OB Care

Perinatal Management

Neévborn "ﬂ:} Perinatal System
are Pediatric Surgery
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Infant "ﬂ:} Breast-Feeding
Health Injury Prevention

Prevention of Infectious Disease
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After feto-infant mortality is mapped, the potential for feto-infant mortality reduction is then
determined by comparing the mortality rates in the area to the mortality rates in a reference
group. The reference group is chosen based on its low feto-infant mortality rate. The reference
group for the following analyses is Maricopa County, non-Hispanic White women who are 20 or
more years of age and have some education beyond high school. The difference between the
area’s rate and reference group’s rate is considered “excess” mortality and can be described as an
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“opportunity gap.” The approach assumes that the whole population should be able to experience
the same low feto-infant mortality rate as any group within the population.

By partitioning feto-infant mortality into these components and determining the amount of
excess (preventable) mortality, efforts to reduce mortality can be focused on those components
that contribute the most to excess feto-infant mortality rather than general prevention efforts.

Phase 11

Phase II analyses attempt to ascertain potential reasons for the excess mortality in the categories
with the highest excess rates. The approach to the analysis depends on the results of Phase I,
available data on risk factors, and community information. If, for example, the Phase I analysis
indicates a high excess mortality rate in the “maternal care” category, then Phase II analysis may
attempt to determine whether the population received adequate prenatal care. Phase II helps to
clarify risk factors for efficient and effective intervention targeting. Each potential area of excess
(“maternal health and prematurity”, “maternal care”, “newborn care”, and “infant heath”) has a
slightly different analysis method in Phase II. Although the analyses of each category begin
differently, all of the analyses eventually focus on risk factors to be targeted for intervention by

the community.

Maternal Health and Prematurity

The deaths attributed to “maternal health and prematurity” are very low birth weight deaths of
any age, as determined in Phase I. If the excess mortality is related to maternal health and
prematurity, then the first step is to determine whether the deaths are due to a lower birth weight
distribution or due to birth weight-specific mortality *. These two pathways tend to have different
risk factors and causes of death, so different interventions may be necessary.

e A lower birth weight distribution indicates that the group of interest has more very low
birth weight births than the reference group. Very low birth weight is a risk factor for
death. If, for example, African Americans have more very low birth weight births than
the reference group, then the deaths are due to a lower birth weight distribution. When
the maternal health/prematurity deaths are mainly associated with the birth weight
distribution, the associated risk factors tend to relate to the mother’s health, behavior,
social and economic situation.

¢ Birth weight-specific mortality indicates poorer survival at each birth weight relative to
the reference group. For example, if the small African American babies are less likely to
survive than the small babies in the reference group, this is birth weight-specific
mortality. When the high excess maternal health/prematurity deaths are mainly associated
with a higher birth weight-specific mortality, then the risk factors tend to relate to the
medical care provided to the mother and infant before, during, and immediately after the
birth.

Figure IV-3 show these two pathways graphically.
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Figure IV-3. Diagram of the Analysis Paths to Maternal Health/Prematurity Excess Death

Category Source of Excess Mortality Risk Factors

Birth Weight Distributi_on: Health of
Too Many VLBW Babies | —* mother, SES

/ etc.

Maternal
Health/
Prematurity
o Birth Weight-Specific Perinatal
Morality: Poor Survivalat | __, | Conditions
Each Low Birth Weight and Care

After determining the source of the mortality and its associated risk factors (according to
previous research and literature), two questions are asked:
1) Are there differences between the group of interest and the reference group in the
distribution of these risk factors?
2) Are these risk factors associated with death or very low birth weight in this
population?

To answer these questions, risk factors are identified and the risk factor distributions for the
reference group and the group of interest are compared. Univariate and adjusted logistic
regression analyses are conducted to identify the risk factors that predict the outcome in this
population. The outcome is very low birth weight when the excess deaths are due to the birth
weight distribution. When the excess deaths are associated with birth weight-specific mortality,
the outcome is death among the very low birth weight births and fetal deaths.

For some categories, the causes of death are examined as part of the analysis; however,
examination of the causes of death is not informative for “maternal health and prematurity”
deaths “...because the causes of death for fetal deaths are not well reported and the causes of
death for infants in this very low birth weight range are multifactorial, inconsistently reported,
and unreliable for comparison when multiple hospitals and physicians are responsible for

reporting” .

Maternal Care

The deaths attributed to “maternal care” are the larger birth weight (>1,500 grams) fetal deaths.
To examine these excess deaths in more detail, risk factors are identified and the risk factor
distributions for the reference group and the group of interest are compared. Univariate and
adjusted logistic regression analyses are conducted to identify the risk factors that predict these
fetal deaths in this population. As with “maternal health/prematurity,” causes of death are not
informative.
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Infant Health

Infant health deaths comprise the larger babies (at least 1,500 grams) who die later in infancy
(from 28 days to one year). Further exploration of the deaths in the “infant health” category
begins with a cause of death analysis because different risk factors will be important for different
causes of death °. For example, the risk factors for infections are different from the risk factors
associated with injuries. The CDC published an analysis of post-neonatal mortality in which
specific causes of death are grouped into broader, causally associated categories °. These were
the categories used for this analysis. The risk factor analyses follow the same methods as the
categories (e.g., “maternal health/prematurity’) except that the risk factors are specific to the
main causes of death.

Newborn Care

Deaths attributed to the “newborn care” category include larger babies (at least 1,500 grams)
who die between birth and 28 days of life. Additional analyses of the newborn care category also
follow a cause of death categorization. The analyses proceed similarly to the “infant health”
category.

The following sections include the PPOR Phase I and Phase II analyses for all of Maricopa
County (Section V), Maryvale (Section VI), and South Phoenix (Section VII). Phase I was
presented in the 2003 Maternal and Child Health Needs Assessment '; it is presented here again
for completeness.
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Section V. PPOR: Maricopa County Results

Phase I: Feto-Infant Mortality

During the period from 1996 to 2000, there were a total of 1,925 fetal and infant (feto-infant)
deaths and 226,259 live births and fetal deaths in Maricopa County. The corresponding total
feto-infant mortality rate (F-IMR) in the county was 8.5 deaths per 1,000 live births and fetal
deaths. This means that for every 1,000 recognized pregnancies with 6 months or more gestation,
8.5 resulted in either a fetal death or the death of a baby.

Figure V-1 shows the county’s PPOR “map” for the years 1996 through 2000 combined. The
map shows the overall F-IMR divided into four cells that suggest the prevention/intervention for
the deaths in that group. The mortality rates in the four cells sum to the total feto-infant mortality
rate. The highest group-specific feto-infant mortality rate of 2.8 deaths per 1,000 live births and
fetal deaths occurred in the “maternal health and prematurity” category. In other words,
“maternal health/prematurity” contributed 2.8 deaths to the total rate of 8.5 deaths. The second
highest group-specific F-IMR was 2.1 in the “maternal care” category. The F-IMR was 1.8 for
both the “newborn care” and “infant health” categories.

Figure V-1. Map of Maricopa County’s Feto-Infant Mortality Rate (1996-2000)
Total F-IMR=8.5
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During the same time period, 1996 to 2000, the reference group (consisting of Maricopa County,
non-Hispanic White women who were at least 20 years of age and had some education beyond
high school) had a total F-IMR of 5.8 deaths per 1,000 live births and fetal deaths. There were a
total of 571 feto-infant deaths and 98,823 live births and fetal deaths during the period among
this group. Figure V-2 shows the reference group’s map of feto-infant mortality. Similar to the
Maricopa County map, the highest group-specific F-IMR was in the “maternal
health/prematurity” category (1.9 deaths per 1,000 live births and fetal deaths).
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Figure V-2. Map of the Reference Group’s Feto-Infant Mortality Rate (1996-2000)

(Maricopa County White Women who were 20 or more years of age and had some education beyond High School)
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Excess (Preventable) Feto-Infant Mortality

Figure V-3 shows the excess feto-infant mortality in the county, as well as the method to obtain
the excess. The map on the far left is the county’s F-IMR map (same as Figure I1I-1). The middle
map is the reference group’s F-IMR map (same as Figure III-2). The map on the far right is the
excess F-IMR for the county. Subtracting the reference group’s F-IMR (5.8) from the county’s
F-IMR (8.5) yielded an excess (preventable) F-IMR of 2.7 deaths per 1,000 live births and fetal
deaths. The excess F-IMR can be described as an “opportunity gap” and shows disparities within
the population. The amount of excess mortality suggests the extent to which the F-IMR could be
theoretically reduced in the county. If the F-IMR did not differ across groups, then there would
have been 2.7 fewer feto-infant deaths per 1,000 live births and fetal deaths in the county during
the period 1996 to 2000.

Figure V-3. Maricopa County Opportunity Gap (Excess Feto-
Infant Mortality Relative to the Reference Group) Potential for Reduction

Maricopa County Reference Excess
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Opportunity Gap

The same method was applied to each of the prevention/intervention cells to determine which
areas had the highest excess rates. Both the county and the reference group showed the highest
F-IMR in the “maternal health and prematurity” category; however, the highest excess group-
specific rate was in the “maternal care” category (excess rate of 1.1 deaths per 1,000 live births
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and fetal deaths). The lowest excess F-IMR rate occurred in the “newborn care” category with
0.3 deaths per 1,000 live births and fetal deaths.

Figure V-4. Maricopa County Potential for Reduction:
Excess Rates Expressed as Number of Deaths
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If the whole county’s F-IMR was similar to the reference group’s F-IMR, there would have been
618 fewer feto-infant deaths in the five-year period than actually occurred. See Figure V-4 for
the translation of excess rates into number of excess deaths during the five-year period. Of those
618 feto-infant deaths, 216 were in the “maternal health/prematurity” category, 244 were in the
“maternal care” category, 65 were in the “newborn care” category, and 92 were in the “infant
health” category. These excess deaths represented 32.1% of the feto-infant mortality in Maricopa
County during the period 1996 through 2000.

These findings suggest that successful prevention and intervention efforts focused on “maternal
care” and “maternal health/prematurity” should yield larger reductions in the overall excess feto-
infant mortality rate than focusing on other points in the health care continuum. Although there is
room for improvement in all areas, some categories contribute fewer deaths to the overall excess
rate than other areas, for example, “newborn care.”

Excess Feto-Infant Mortality for Selected Population Groups

The excess rates were also examined by population groups to determine which groups
contributed more to the excess feto-infant mortality. Risk factors within each population group
can affect feto-infant mortality. This knowledge allows prevention efforts to be further focused
on those population groups with higher mortality rates.

Maternal age was categorized into two groups: women under 20 years old (teenagers) and
women 20 or more years of age. Figure V-5 shows the excess feto-infant mortality rate map for
women less than 20 years of age and women 20 or more years of age. For teenagers, there were a
total of 360 feto-infant deaths and 30,941 live births and fetal deaths. For women 20 or more
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years of age, there were a total of 1,563 feto-infant deaths and 195,207 live births and fetal
deaths. The excess F-IMR for women less than 20 years of age (5.9 deaths per 1,000 live births
and fetal deaths) was more than twice the excess rate for those women who were 20 or more
years of age (2.2 deaths per 1,000 live births and fetal deaths).

For teenagers, the highest excess group-specific rates were in the “maternal health/prematurity”
and the “infant health” categories. In contrast, the highest group-specific excess rates for the
older women were in the “maternal health/prematurity” and “maternal care” categories.
Although the “maternal care” category was the highest group-specific excess rate for older
women, the rate was still not as high as the “maternal care” category for younger women (their
third highest rate). Prevention efforts targeting “infant health” in Maricopa County need to be
distributed, taking into consideration high rates in one population and a high number of deaths in
the other population. Although the excess rate in the “infant health” category was higher for
teenagers (rate of 1.5 versus 0.2), the number of feto-infant deaths for women 20 or more years
of age was higher (360 versus 1,563 feto-infant deaths).

Figure V-5. Maricopa County Excess Feto-Infant Mortality Rate
(Number of Deaths) by Age Group (1996-2000)
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Figure V-6. Maricopa County Excess Feto-Infant Mortality Rate
(Number of Deaths) by Education Group (1996-2000)

< =12 years (rate=7.1, N=465) > 12 years (rate=0.38, N=59)

Maternal Newborn Infant Maternal Newborn Infant
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The level of maternal education was dichotomized into two groups: women with a high school
degree or less education (<=12 years) and women with any education beyond high school (>12
years). There were a total of 844 and 952 feto-infant deaths and 65,524 and 154,567 live births
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and fetal deaths for women with a high school education or less and women with some education
beyond high school, respectively. The excess rate of feto-infant deaths varied considerably with
maternal education level (see Figure V-6). The excess F-IMR for women with a high school
degree or less education (7.1 deaths per 1,000 live births and fetal deaths) was 18 times higher
than the excess F-IMR for women with some education beyond high school. It is important to
point out that education is an antecedent factor for other measures such as income levels, access
to care, and behavioral patterns and a proxy measure for socioeconomic status (SES). Therefore,
increasing the population’s education level would not necessarily decrease all the risk factors for
feto-infant mortality but it would help to improve outcomes dependent on incomes, behaviors,
and access to care. For women with a high school education or less, the “maternal care” (3.1
deaths per 1,000 live births and fetal deaths) and “maternal health/prematurity” (2.5 deaths per
1,000 live births and fetal deaths) categories showed the highest excess F-IMRs.

Because educational level and age are related in that the younger, teenage mothers are less likely
to have some education beyond high school, age and educational level were analyzed together.
Table V-1 shows the excess feto-infant mortality rates for the combination of the educational
level and age of the mother. Women who were 20 or more years of age and had some education
beyond high school had the lowest excess F-IMR (0.29 deaths per 1,000 live births and fetal
deaths). The total excess rate for teenagers with some education beyond high school was seven
times the size of the rate for the older women with higher education (2.3 deaths per 1,000 live
births and fetal deaths). The excess rates for women with a high school education or less were
similarly high regardless of the age of the mother: The rate for teenagers was 7.0 deaths per
1,000 live births and fetal deaths and the rate for women 20 or more years of age was 7.1 deaths
per 1,000. Although the excess mortality for teenage mothers with some education beyond high
school was high, the excess F-IMR for women with a high school degree or less education was
higher among both teenagers and older women.

Table V-1. Maricopa County Excess Feto-Infant Mortality Rate (Excess Number of Deaths) by
Maternal Age and Education

<20 Years Old => 20 Years OIld
<=12 Years >12 Years <=12 Years >12 Years
Education Education Education Education
Excess Excess Excess Excess
Total 7.00 (47) 2.28 (21) 7.13 (318) 0.29 (42)
Maternal Health/ Prem. 2.82 (59) 0.76 (7) 2.28 (102) 0.10 (15)
Maternal Care 1.68 (35) -0.17 (-2)* 3.81 (170) -0.02 (-3)
Newborn Care 0.84 (18) 0.57 (5) 0.37 (16) 0.12 (18)
Infant Health 1.67 (35) 1.12 (10) 0.68 (30) 0.09 (13)
Fetal Deaths & Live Births 20,971 9,187 44,529 144,431

* Small n; less than 10 deaths in the cell.

Figure V-7 shows the county’s excess feto-infant mortality map for race/ethnic groups.
Race/ethnicity in the U.S. society can be a proxy measure for many risk factors such as
socioeconomic status, living conditions, cultural and behavioral patterns, and life stressors. The
number of feto-infant deaths and the number of live births and fetal deaths, respectively, was 118
and 8,466 for non-Hispanic African Americans, 63 and 6,246 for non-Hispanic Native
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Americans, 798 and 86,380 for Hispanics, and 903 and 117,751 for non-Hispanic Whites.” The
overall excess feto-infant mortality rate was highest among African Americans (8.2 deaths per
1,000 live births and fetal deaths), followed by Native Americans (4.3 deaths per 1,000 live
births and fetal deaths), Hispanics (3.5 deaths per 1,000 live births and fetal deaths), and then
Whites (1.9 deaths per 1,000 live births and fetal deaths).

Figure V-7. Maricopa County Excess Feto-Infant Mortality Rate
(Number of Deaths) by Race/Ethnicity (1996-2000)

Total MH/P MC NC TH
Hispanic 3.46 (299) 1.39 (120) 1.38 (119) 0.40 (35 0.29 (25)
African 8.16 (69) [ 3.58(30) 0.97 (8) 0.86 (7) 2.75 (23)
American
Native 4.31(27) 0.87 (5) 1.52 (9) 0.26 (2) 1.66 (10)
American
White 1.89 (223) 0.57 (67) 0.86 (101) 0.16 (19) 0.30 (36)

Note. “Total” is the overall excess F-IMR, “MH/P” refers to maternal health and
prematurity;, “MC” refers to maternal care, “NC” refers to newborn care, and “IH” refers to
infant health.

Each race/ethnicity showed a different pattern of findings across the excess feto-infant mortality
map suggesting that programs should consider targeting these groups differently. The highest
group-specific rates for African Americans were in the “maternal health/prematurity” (3.6) and
“infant health” (2.8) categories. “Infant health” (1.7) was the highest group-specific rate for
Native Americans. Native American’s second highest rate was in the “maternal care” category
(1.5). The highest group-specific rates for Hispanics and Whites were in the “maternal care” (1.4
and 0.9, respectively) and “maternal health and prematurity” (1.4 and 0.6, respectively)
categories.

The excess F-IMRs for each race/ethnicity by education are shown in Table V-2 and by age in
Table V-3. Note that the number of deaths in many of the cells in the tables for African
American and Native American women was statistically small. Therefore, these rates could
change dramatically over time without indicating any statistically meaningful change. The rates
are shown to point out that the patterns are similar. Teenagers in each race/ethnicity had higher
rates of excess feto-infant mortality than women 20 or more years of age among mothers of all
races/ethnicities. In some cases the difference was more dramatic than other cases (e.g., a larger
difference between teenagers and older women who were White and a smaller difference
between teenagers and older women who were Hispanic). The largest differences in excess rates
were for women with a high school degree or less education versus women with some education
beyond high school among each race/ethnicity.

2 For the remainder of the report, the term “African American” refers to non-Hispanic African Americans; “Native
American” refers to non-Hispanic Native Americans; “White” refers to non-Hispanic Whites.
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Table V-2. Feto-Infant Mortality Excess Rate by Maternal Race/Ethnicity and Education

White Hispanic
<=12 Years >12 Years <=12 Years >12 Years
Education Education Education Education
Excess Excess Excess Excess
Total 13.09 0.16 5.03 0.26
Maternal Health/ Prem. 4.08 0.04 1.93 0.15
Maternal Care 5.96 0.01 2.24 -0.15
Newborn Care 0.86 0.04 0.43 0.28
Infant Health 2.19 0.06 0.43 -0.02
Fetal Deaths & Live Births 13,146 103,133 47,293 35,963

African American

Native American

<=12 Years >12 Years <=12 Years >12 Years
Education Education Education Education
Excess Excess Excess Excess

Total 13.26* 547 15.76* 6.60*
Maternal Health/ Prem. 5.85 2.28 3.60" 2.03"
Maternal Care 2.58" 0.12" 5.85 0.76"
Newborn Care 0.77" 0.65 1.80" 1.52"
Infant Health 4.05 2.42 450 2.28"
Fetal Deaths & Live Births 2,206 6,047 2,221 3,941

* Small n; less than 10 deaths in the cell.
* Small N; less than 60 deaths total.

Table V-3. Feto-Infant Mortality Excess Rate by Maternal Race/Ethnicity and Age

White Hispanic
<20 Years => 20 Years <20 Years => 20 Years

Excess Excess Excess Excess
Total 7.01 1.41 4.46 3.19
Maternal Health/ Prem. 2.55 0.39 213 1.19
Maternal Care 1.06 0.83 1.12 1.44
Newborn Care 1.20 0.06 0.55 0.36
Infant Health 2.21 0.13 0.66 0.20
Fetal Deaths & Live Births 10,006 107,686 17,573 68,775

African American

Native American

<20 Years => 20 Years <20 Years => 20 Years
Excess Excess Excess Excess
Total 10.56* 7.53 8.44* 3.27*
Maternal Health/ Prem. 4.91 3.23 2.10" 0.56
Maternal Care 1.21" 0.90 2.12° 1.37
Newborn Care 0.19" 1.04 1.66" -0.09"
Infant Health 4.25 2.35 2.56" 1.43
Fetal Deaths & Live Births 1,775 6,687 1,266 4,972

* Small n; less than 10 deaths in the cell.
* Small N; less than 60 deaths total.
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Phase II: Risk Factor Analyses

In Phase II, the analyses focus on potential risk factors for those areas with excess mortality
(preventable deaths). In order to conduct the Phase II analyses, there need to be large enough
numbers of births and deaths in the group with excess mortality and the preventable death rate
needs to be large enough in order for the statistical methods used to be reliable. If the number of
births and deaths are too small or the rate of preventable death is too small, the statistical
techniques may produce inaccurate results. Therefore, the minimum number of total fetal and
infant deaths in a group (e.g., teenagers) had to be at least 60 and the excess mortality rate within
a category (e.g., infant health) for that group had to be 1.5 or greater *. A table showing the
number of fetal and infant deaths, the rate of death per 1,000 live births and fetal deaths, and the
excess rate when compared to the reference group appears in Appendix B.

Table V-4 shows the Maricopa County summary of groups with excess fetal and infant death
rates by category from the Phase I analyses. The groups and categories that met the criteria for
further analyses are shown with a check mark (v'). Appendix C shows the same table with the
excess mortality rates for all groups. For the “maternal health and prematurity” category, women
with a high school education or less, teenagers, and African American women met the criteria for
further analyses. For the “maternal care” category, analyses concentrate on women with a high
school education or less and Native American women. “Infant health” category analyses
concentrate on teenagers, African Americans, and Native Americans. The “newborn care”
category did not meet the criteria for further analyses in any of the groups examined.

Table V-4. Summary of Population Groups with Excess Mortality by Category from the Phase |
Results that will be Examined in Phase Il (Groups with Check Marks).

Maricopa County Group M; E::;L'::ﬁtl;h Maternal Care | Newborn Care | Infant Health
All mothers

< 20 years old v v

> 20 years old

< 12 years Education v v

>12 years Education

White

Hispanic

African American v v
Native American v v

Maternal Health and Prematurity

Very low birth weight (<1,500 grams) fetal and infant deaths that occur between 24 weeks of
gestation (pregnancy) and one year of life comprise the deaths attributed to “maternal health and
prematurity.” In general, there are two paths to the “maternal health and prematurity” excess
death rate. The first potential path is a higher frequency of very low birth weight (VLBW) births
(an unfavorable low birth weight distribution) in a group compared to the reference group.
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VLBW births are at a higher risk of death than higher birth weight births so a population group
with more VLBW births (an unfavorable low birth weight distribution) would probably have a
higher mortality rate than a population group with fewer VLBW births. When the “maternal
health/prematurity” deaths are mainly associated with the birth weight distribution, the
associated risk factors tend to be related to the mother’s health, behavior, social and economic
situation.

The second potential path is that there are more babies dying at each birth weight in a group
compared to the reference group. This is birth weight-specific mortality. When the excess
“maternal health/prematurity” deaths are mainly associated with higher birth weight-specific
mortality, then the risk factors tend to be related to the medical care provided to the mother and
infant before, during, and immediately after the birth. The PPOR approach suggests examining
the risk factors associated with the birth weight-specific mortality pathway whenever 40% or
more of the “maternal health/prematurity” excess death rate is attributable to this contributing
pathway. It is likely easier to change risk factors related to birth weight-specific mortality and
medical care than those associated with an unfavorable birth weight distribution *.

Consequently, the first step in describing the reasons for the excess “maternal health and
prematurity” death rate is determining whether this excess is due to more VLBW babies or more
babies dying at each birth weight. The contribution of each pathway was determined using the
formula developed by Kitagawa *7 Three Maricopa County population groups had high enough
excess fetal and infant death rates attributed to “maternal health/prematurity” to further examine:

e Women under the age of twenty

e  Women with a high school education or less

e African American women

Contributing Pathways to the “Maternal Health and Prematurity” Category

Figure V-8. Maricopa County Teenagers

For teenagers, Figure V-8 shows the
Percent Contribution to Maternal percent contribution of the birth
Health/Prematurity Excess Rate weight distribution and birth weight-
specific mortality to the excess feto-
80% infant mortality rate in the “maternal
70% health and prematurity” category.
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rate and percent contribution of the
birth weight distribution and birth
30% weight-specific mortality to the
overall excess rate by birth weight
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“maternal health and prematurity”
excess rate was due to the birth
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the death rates of very low birth weight babies occurred because teenagers had more very low
birth weight babies than the reference group. Therefore, further analyses will focus on those risk
factors that may affect birth weight.

Figure V-9. Maricopa County Women with a High School
Education or Less.

Figure V-9 shows the percent
Percent Contribution to Maternal contribution of the birth weight

Health/Prematurity Excess Rate distribution and birth weight-
specific mortality to the excess feto-
infant death rate attributed to

56% “maternal health and prematurity,”
for women with a high school

44% education or less. Appendix D

40% - (Table D-2) shows the rate and
percent contribution of the birth
weight distribution and birth weight-
specific mortality pathways to the
overall excess mortality rate by birth
0% weight categories. For women with

Birth Weight Birth Weight- a high school education or less,

Distribution Specific Mortality more than half (56%) of the
“maternal health/prematurity”

mortality rate was due to the birth
weight distribution pathway. The contribution of the birth weight-specific mortality pathway to
the excess rate was 44%. For this population, risk factors associated with both the birth weight
distribution and birth weight-specific mortality will be examined later in this report.
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Figure V-10. Maricopa County African American Women.
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contributes a negative percentage (-6%) to the overall “maternal health and prematurity” excess
mortality rate. On the other hand, African Americans have a very unfavorable birth weight
distribution with more very low birth weight when compared to the reference group. This causes
the percentage of the “maternal health and prematurity” mortality contributed by the birth
weight distribution to be more than 100% (106%).When these two are added together, the
percentage of excess adds to 100%.

In other words, the births to African American women in Maricopa County show better survival
at each very low birth weight range than the births to women in the reference group. All of the
excess “maternal health and prematurity” death rate in African Americans was due to an
unfavorable birth weight distribution. There were more very low birth weight babies in the
African American group than in the reference group. Therefore, further analyses focus on those
risk factors that may affect birth weight in this population group.

Risk Factors for the “Maternal Health/Prematurity” Birth Weight Distribution Category

In all three Maricopa County population groups with high excess mortality in the “maternal
health and prematurity” category (teenagers, women with a high school education or less, and
African American women), the analyses suggested that attention should focus on those risk
factors that affect the birth weight distribution. As stated earlier, these factors tend to be related
to the mother’s health, behavior, social and economic situation. The risk factors selected for
analysis were suggested by the PPOR practice collaborative * based on other populations and
previous experience, and were available on the birth certificate. The factors examined include
marital status, high parity for age, multiple birth (e.g., twins), prenatal care, prematurity,
previous preterm infant, small for gestational age, anemia, pregnancy weight gain, tobacco use,
alcohol use, and method of payment for delivery. Additional but unavailable risk factors include
sexually transmitted disease, infections such as bacterial vaginosis, drug abuse, pregnancy
intendedness, domestic violence, income, and the social capital of the community (SES
indicator).

Table V-5 shows the risk factor prevalence comparison of the reference group to Maricopa
County teenagers, women with a high school education or less, and African American women.
An asterisk (*) next to a number denotes that the number is statistically different from the
reference group.

Teenagers had lower levels of risk for several factors: fewer teenagers than women in the
reference group smoked during pregnancy, drank alcohol during pregnancy, had previous
preterm delivery, and had multiple births such as twins. For other risk factors examined, the
prevalence of risk for teenagers was higher than the reference group: unmarried, less than 15
pounds weight gain, small for gestational age, prematurity, late entry into prenatal care and fewer
than the recommended prenatal care visits.

Relative to the reference group, fewer women with a high school education or less drank alcohol
while pregnant, had a previous preterm delivery, a multiple birth such as twins, or anemia. For
all other variables examined, proportionately more women with a high school education or less
had the risk factor than among women in the reference group: unmarried, tobacco use, less than
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Table V-5. Birth Weight Distribution: Differences in Risk Factor Prevalence (Percent).

MARICOPA COUNTY DEPARTMENT OF PUBLIC HEALTH

Reference <20 Years <=12 Years African
Risk Factor Group Old Education American
Percent Percent Percent Percent

Age

< 20 Years Old 0 100 32.08 20.96

20-39 Years Old 97.38 0 67.03 77.35

> 40 Years Old 2.62 0 0.89 1.69
<=12 Years Education 0 69.48 100 26.64
Race/Ethnicity

White 100 32.44 20.03 0

Hispanic 0 56.97 7242 0

African American 0 5.74 3.37 100

Native American 0 410 3.39 0
Unmarried 15.71 80.72 * 63.22 * 65.53 *
Tobacco Use 8.68 834 * 969 * 11.26 *
Alcohol Use 1.27 0.66 * 1.02 * 214 *
Pregnancy Weight Gain

<15 Ibs 5.78 6.90 * 1053 * 1042 *

15-40 Ibs 72.61 6540 * 66.65 * 66.51 *

> 40 Ibs 21.61 27.70 * 2282 * 23.06 *
High Parity for Age 13.13 3152 * 2524 ~* 26.94 ~*
Adequacy of Prenatal Care

Inadequate 5.21 26.83 * 30.63 * 19.05 ~*

Intermediate 9.99 11.87 * 11.76 * 1098 ~*

Adequate 53.87 3589 * 30.69 * 4025 *

Adequate Plus 30.94 2540 * 26.92 * 29.72 ~*
Trimester Care Began

First 91.57 64.05 * 60.56 * 7430 *

Second 7.00 26.65 * 2752 * 19.11 *

Third 1.08 6.41 * 782 * 399 -~

No Prenatal Care 0.36 288 * 410 * 260 *
Number of PNC Visits

No Visits 0.39 292 ~* 405 * 288 *

1 to 4 Visits 0.94 712 * 889 ~* 541 *

5 to 9 Visits 10.98 2565 * 26.08 * 2024 *

10 or More Visits 87.69 64.30 * 60.98 * 7146 *
Small for Gestational Age 2.77 475 * 439 * 724 *
Premature 9.54 1099 ~* 1052 ~* 13.79 ~
Previous Preterm 0.53 012 ~* 0.16 * 0.55
Multiple Pregnancy 3.44 129 * 188 * 3.04 *
Anemia 1.99 1.86 150 * 217
Method of Payment

AHCCCS 14.86 7280 * 76.30 * 56.02 *

Private Insurance 81.16 2116 * 16.35 * 40.30 *

IHS 0.09 0.68 * 0.58 ~* 0.12

Self 3.13 351 * 500 * 225 *

Note. The factors that defined the reference group were not tested for statistically significant differences
between groups.
* Statistically significant difference, p < .05, between the group and the reference group.
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15 pounds weight gain, small for gestational age, prematurity, late entry into prenatal care and
fewer than the recommended prenatal care visits.

Most of the risk factors were more prevalent among Maricopa County African American women
than among reference group women. More African American women were unmarried, smoked
tobacco during pregnancy, drank alcohol during pregnancy, gained less than 15 pounds during
pregnancy, had high parity for age, small for gestational age baby, premature delivery, previous
preterm delivery, late entry into prenatal care and fewer than the recommended prenatal care
visits. However, fewer African American than reference group women had multiple births such
as twins.

Table V-6 shows the odds of having a very low birth weight birth given each of the risk factors
individually and adjusted for other risk factors. The table shows the prevalence (%) of the risk
factor/characteristic in Maricopa County, the odds, confidence limits around the odds, statistical
significance and an estimate of the population attributable percent. The odds show the likelihood
of very low birth weight given the risk factor. The odds are shown for each of the risk factors
individually (unadjusted) and holding other risk factors constant (adjusted). The population
attributable risk percent (PAR%) is an estimate of the percent of very low birth weight outcomes
that would be prevented if the predisposing risk factor was eliminated. Note that some risk
factors are modifiable while others are not. For example, a multiple pregnancy (e.g., twins or
triplets) may not be a modifiable risk factor, whereas smoking cigarettes during pregnancy is a
modifiable risk factor. The risk factors included in the adjusted analyses did not include
prematurity (< 37 weeks gestation) because very low birth weight is usually a result of
prematurity. In this data, approximately 97% of the very low birth weight births were premature.
Appendix F shows the results of these analyses with prematurity included in the model.

Taking into account (or adjusting for) other risk factors, a very low birth weight birth was more
likely among women with certain risk factors, maternal characteristics, and demographics.
Teenagers were 1.5 times more likely than older women to have a very low birth weight baby.
Preventing teenage pregnancy could potentially reduce the overall county rate of very low birth
weight by 6.5%.

As shown in Table V-6, very low birth weight was 4.3 times more likely among women who
gained less than 15 pounds during pregnancy than those who gained 15 to 39 pounds. Over 20%
of the very low birth weight babies could potentially be prevented if women gained more than 15
pounds during pregnancy. Extremely preterm births, however, preclude sufficient weight gain.
Even when preterm birth was included as a risk factor for very low birth weight (see Appendix
F), insufficient weight gain remained a statistically significant risk factor. Gaining 40 or more
pounds during pregnancy was protective. Very low birth weight was a quarter less likely in
mothers who gained more than 40 pounds during pregnancy than mothers who gained 15 to 39
pounds.
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Table V-6. Birth Weight Distribution: Odds of Delivering a Very Low Birth Weight Baby Among All
Live Births.

Maricopa Unadjusted Adjusted
Risk Factor P County 95% Confidence 95% Confidence| g e
revalence | Odds o LOIN Odds o LOIN (Estimate)
(%) Limits Limits
Age
< 20 years 13.67 1.41 1.23,1.61* 1.51 1.29,1.76 * 6.52
20-39 years 84.41 C C C C
40 or more years 1.91 1.56 1.14,2.14 1.37 0.96, 1.94
Education <=12 Years 29.67 1.20 1.08,1.34 * 0.81 0.70,0.93 *
Race/Ethnicity
White 52.49 C C Cc C
Hispanic 38.46 1.06 0.95,1.18 0.74 0.65, 0.85 *
African American 3.76 2.03 1.66,2.49* 1.23 0.99,154 " 0.86
Native American 2.78 0.97 0.71,1.33 0.57 0.40,0.82 *
Asian/Hawaiian 2.50 0.81 0.56, 1.16 0.85 0.58, 1.23
Unmarried 37.02 1.51 1.36, 1.67 * 1.31 1.15,1.50 * 10.29
High Parity for Age 17.33 1.42 1.26,1.60 * 0.88 0.77,1.02
Multiple Birth 2.65 1535 13.66,17.25* | 18.61 16.28,21.26 * 31.81
Prenatal Care Visits
No Visits 1.91 5.59 4.24,7.36* 6.05 447,819 * 8.80
1 to 4 Visits 4.18 9.10 7.90,1048* | 12.08 10.22,14.29 * 31.65
5 to 9 Visits 17.96 3.16 2.81,3.54* 3.92 3.46,4.45* 34.40
10 or More Visits 75.95 C C C C
Previous preterm 0.35 2.28 1.32,3.96 ¢ 1.89 1.06, 3.36 * 0.31
Anemia 1.84 0.68 0.44,1.05 0.48 0.30,0.76 *
Weight Gain
<15 Ibs. 7.81 4.33 3.84,4.88" 4.28 3.76,4.87 * 20.39
15-40 Ibs. 70.41 C C C C
> 40 Ibs 21.78 0.99 0.86, 1.14 0.74 0.64, 0.86 *
Tobacco use 7.86 1.93 1.67,2.23* 1.41 1.19,1.66 * 3.12
Alcohol use 1.10 1.50 1.00, 2.24 1.03 0.67, 1.59
Delivery Payment
Private Insurance 53.00 C C C C
AHCCCS 41.34 1.13 1.02,1.26 * 0.61 0.53,0.70 *
IHS 0.44 1.05 0.50, 2.22 0.67 0.30, 1.51
Self 3.80 1.11 0.84, 1.46 0.69 0.52,0.93 *
Small for Gestational Age 3.54 6.84 5.99,7.80 * 3.85 3.33,4.45* 9.16

Note. The Maricopa County prevalence is the percent of the risk factor in live births. PAR% = Estimate of
the population attributable risk; the percent of VLBW that could be prevented if the predisposing risk factor
were eliminated.

* Statistically significant, p < .05.

C = Comparison group.
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A very low birth weight outcome was 1.3 times more likely among unmarried women than
married women. Eliminating those factors that may make women who are unmarried more
susceptible to the poor birth outcome of very low birth weight (e.g., socioeconomic conditions,
social and parenting support, unplanned pregnancy) could potentially prevent 10.3% of very low
birth weight babies.

Multiple births (e.g., twins) were 18.6 times more likely to be low birth weight than singleton
births. Although eliminating multiple births is not a realistic goal, it would reduce very low birth
weight births by almost 32%. A poor birth weight outcome was 1.9 times more likely among
women who had a previous preterm baby than women who did not (including women who did
not have a prior pregnancy). Babies who were small for gestational age (calculated from grams
falling in the smallest 5% of the weight distribution in the US ) were 3.9 times more likely to be
very low birth weight, accounting for approximately nine percent of the very low birth weight
births.

Smoking during pregnancy increased the likelihood of having a very low birth weight baby by
1.4 times. Preventing smoking during pregnancy could reduce the number of very low birth
weight babies by over 3%. This percentage is low even though the odds of very low birth weight
are high with smoking because few women smoked during pregnancy. Alcohol use during
pregnancy was not a statistically significant risk factor for very low birth weight; however, it is a
risk factor for serious birth defects such as fetal alcohol syndrome. Just over one percent of
women indicated that they drank alcohol during pregnancy on the birth certificate.

African American women were more likely to have a very low birth weight baby; however, this
was only marginally statistically significant when adjusted for the other potential risk factors.
Hispanic women and Native American women were less likely than White women to have a very
low birth weight birth. Although this finding may not appear to agree with higher excess rates in
the “maternal health and prematurity” category among Hispanics and Native Americans, it may
be that some of the excess is attributed to birth weight-specific mortality. None of these three
groups, however, had high enough rates (1.5 deaths per 1,000 live births and fetal deaths) to
warrant further examination.

Women with anemia were 0.48 times less likely to have a very low birth weight baby than
women without anemia. Maternal iron deficiency anemia during the first and second trimesters
of pregnancy has been shown to be a risk factor for SGA, preterm delivery and consequently low
birth weight > ' ' 12, Tt is unclear why anemia would be a protective factor in these analyses but
several possibilities exist. First, the birth certificate does not distinguish between anemia
occurring early versus late during pregnancy and studies suggest that anemia beginning in the
third trimester does not necessary increase the risk of a poor birth outcome. Second, the birth
certificate does not specify that the anemia is associated with iron deficiency and there is some
evidence suggesting that anemia without iron deficiency does not necessary increase the risk of a
poor outcome. Third, these analyses examine very low birth weight (<1,500 grams) rather than
low birth weight (<2,500 grams) which may affect the results. Finally, risk factors on the medical
portion of the birth certificate are underreported ', and it is possible that anemia is differentially
reported among different birth weights.
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Women who paid for their delivery with AHCCCS were 0.61 times less likely to have a very low
birth weight birth than women who paid using private insurance. Adjusted for other risk factors
(but not individually), women who paid for their delivery by themselves were 0.69 times less
likely to have a very low birth weight baby.

Risk Factors for “Maternal Health/Prematurity” Birth Weight-Specific Mortality Category

In addition to those risk factors that affect the birth weight distribution, analysis of risk factors
that may affect birth weight-specific mortality for Maricopa County women with a high school
education or less was undertaken. Birth weight-specific mortality risk factors were not examined
for the other two groups with high rates of excess mortality in the “maternal health/prematurity”
category because the groups did not have 40% or more of excess rate due to the birth weight-
specific mortality pathway. This analysis examines risk factors for birth weight-speci